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MARINE AND ATMOSPHERIC SCIENCE RESEARCH SECTION
FACULTY MEMBERS

PROFESSORS
EBUCHI, Naoto/D.Sc./Physical oceanography; Remote sensing of the ocean surface
WAKATSUCHI, Masaaki/D.Sc./Physical Oceanography;Ocean Cirenlation and Sea Ice Variability
KAWAMURA, Kimitaka/D.Sc./ Atmospheric Chemistry and Organic Geochemistry
FUJIYOSHI, Yasushi/ D.Sc./Cloud Science
ASSOCIATE PROFESSORS
AOKI, Shigeru/Ph.D./Physical oceanography Polar oceanography
NAKATSUKA, Takeshi/Ph.D.(Science)/Biogeochemistry; Isotope Geochemistry
OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
ASSISTANT PROFESSORS
TOYOTA, Takenobu/D.Env.E.Sc./Sea ice science
KAWAMURA, Toshiyuki/D. Sc./Glaciology; Sea-Ice Physics
FUKAMACHI, Yasushi/Ph.D./Physical Oceanography; Ice-Ocean Coupled System
KAWASHIMA, Masayuki/D. Sc./Meteorology

MIYAZAKI,Yuzo/D.Sc./Atmospheric Chemistry

OUTLINE of RESEARCH



The major purpose of this section is to clarify climatological and biogeochemical roles of
high-latitudinal seas, and related oceans,including the Sea of Okhotsk which is a seasonal sea ice
zoned located in the lowest latitude in the Northern Hemisphere and is believed as a source region of
North Pacific Intermediate Water. Our scientific backgrounds include meteorology, physical
oceanography, atmospheric chemistry geochemistry, isotope geochemistry and glaciology. Some
studies are conducted as international joint programs.

CURRENT RESEARCH PROGRAMS

Observation of the Soya Warm Current using HF radar: N. Ebuchi, Y. Fukamachi, K.I. Ohshima, K.
Shirasawa, M. Ishikawa, T. Takatsuka, M. Wakatsuchi

20 cm/s
Subinertial variations in the Soya Warm Current: N. Ebuchi
5
15
ADEOS-11 AMSR SeaWinds
Evaluation of marine surface vector winds observed by ADEOS-II/SeaWinds and AMSR: N. Ebuchi
ADEOS-II SeaWinds AMSR
SeaWinds AMSR
OFES  Argo



Formation regions of Subantarctic Mode Water detected by OFES and Argo profiling floats S. Aoki, H.
Mitsudera

A series of cyclonic eddies in the Antarctic Divergence off Adelie Coast S. Aoki, H. Mitsudera

100 150km 5

Properties of sea ice and overlying snow in the southern Sea of Okhotsk: T. Toyota

rafting

ALOS

Properties of sea ice and overlying snow in the northwestern Weddell Sea in winter: T. Toyota

2006 "Polarstern”

o 180 -17%o depth hoar snow ice 1

Properties of sea ice and overlying snow off Wilkes Land, Antarctica in winter: T. Toyota

"Aurora Australis”



Global mapping of sea ice production: K. I. Ohshima, S. Nihashi, T. Tamura

Interannual variability of overturning in the Okhotsk Sea and North Pacific, linked with sea ice variability in
the Okhotsk Sea: K. I. Ohshima, M. Wakatsuchi, and T. Nakanowatari

50

Numerical simulation of the Okhotsk Sea with a high-resolution ocean circulation model and its application

to the spilled oil prediction: K. I. Ohshima, H. Mitsudera, J. Ono, and K. Uchimoto
3

Mechanism and predictability of the sea ice variability in the Sea of Okhotsk: K. I. Ohshima, and T.
Nakanowatari



Study on sea ice characteristics and growth processes -Contribution of snow cover to sea ice growth-:T.
Kawamura

snow ice superimposed
ice

Mooring Measurement of the Antarctic Bottom Water off Cape Darnley in the Indian Sector of the Antarctic:
Y. Fukamachi, K.l. Ohshima, S. Aoki, and M. Wakatsuchi

70

2008 2 4
2009 2

Observation of ice thickness off Sakhalin in the Sea of Okhotsk by an ice-profiling sonar: Y. Fukamachi, K.
I. Ohshima, K. Shirasawa, and M. Wakatsuchi

2002-03
1.25m
1999-2001 1.8

Long-term continuous measurement of the Soya Warm Current by an acoustic Doppler current profiler: Y.
Fukamachi, K. I. Ohshima, N. Ebuchi, and M. Wakatsuchi

2004 5 1

106 m3/s 2006 9
HF

n-
Phil Meyers
Reconstruction of the post-glacial Asian monsoon system from stable hydrogen isotopic compositions of
biomarker n-alkanes in peat sequences from the Tibetan Plateau and Northeast China: P. Meyers and K.
Kawamura
n- D/H
Ca2s, Cos D/H 1 8 7

D/H 2

10



Aggarwal Shankar
Composition and concentrations of organic aerosols over Mt. Tai in the North China Plain: K. Kawamura,
K. Okuzawa, S. Aggarwal and E. Tachibana

2006 5 29 6 28 1534m
GC/MS
4 pgm-3
Shankar Aggarwal,

Chemical Closure Study on Hygroscopic Properties of Urban Aerosol Particles in Sapporo, Japan: S.
Aggarwal, M. Mochida, K. Kawamura and Y. Kitamori

100 nm
(RH)5-95%
RH 85 %
50 %
32-84%

James Bendle Haobo Wang
Diurnal variation of semi-volatile dicarbonyls and hydroxycarbonyls in the urban atmosphere: K. Okuzawa,
K. Kawamura, M. Mochida, James Bendle and Haobo Wang
3
1500 ng m3
360 ng m-3 400 ng m-3 800 ng m-3
2 21

Distributions and seasonal variation of lipid class compounds in the marine aerosol samples collected in
Jeju Island: K. Kawamura and T. Kariya
n_
W -

Shankar Gopala Aggarwal

11



Chemical Characterization of Water-Soluble Organic Carbon in the Aerosols collected at an Urban Site in
New Delhi: Y. Miyazaki and K. Kawamura and Shankar Gopala Aggarwal

2006
/ WSOC 60-80%
WSOC  10-20%

Clarification of long-term variability in Japanese summer monsoon (Baiu) using the oxygen isotopic ratio of
tree-ring cellulose: T. Nakatsuka
ENSO

ENSO ENSO
40 10 PDO

Role of clouds on the global warming: Y. Fujiyoshi and M. Kawashima

Observation and numerical modeling of various types of cloud systems: Y. Fujiyoshi and M. Kawashima
3

12



| =hnzmnpme |

CRYOSPHERE SCIENCE RESEARCH SECTION

#

H : FACULTY MEMBERS

# 12 : PROFESSORS

Ay R - Tt - EERMBELY: KR = 74

HONDOH, Takeo/ D. Eng./ Solid State Physics; Ice Core Research

L=, )7 - B AL OKRDKIREN /% SR TR

GREVE, Ralf/Dr. rer. nat./Dynamics of Ice Sheets and Glaciers, Planetary Glaciology
JiOBERE - Bl - fE R R

HARA, Toshihiko /D. Sc./ Plant Ecology

Wn e B - ERERST

WATANABE, Tsutomu /D. Sc./ Boundary-Layer Meteorology

mI - BRI - BRI

FURUKAWA, Yoshinori/D.Sc./Crystal Growth; Biophysics

U #2 - ASSOCIATE PROFESSORS

FRE  BHPE - L (R - BRAERRY  fE/ERET

SUMIDA, Akihiro /Ph. D. / Forest Ecology; Plant Ecology

ANl S8 - B - TR MRS

ISHIKAWA, Nobuyoshi/D. Sc./Glacio-Meteorology; Micro-Meteorology

i#% @ : LECTURER

il - R (MERBREEANE) - oK
SUGIYAMA, Shin/ Ph.D / Glaciology

B % : ASSISTANT PROFESSORS

g J5E - il (Bl - T

IIZUKA, Yoshinori/ D.Sc./ Glaciology

NP W - L (B - AR

ONO, Kiyomi/ Ph.D./Plant Ecophysiology

BH BME - SR - SRR

SONE, Toshio/Ph.D./Geocryology

A Sz - B - FRBOKSCT ) KSR

ISHII, Yoshiyuki/D.Sc./Basin Hydrology; Cold Region Hydrology

RBE @\ lt (REHY) - EARAERE ; TKKE

KODAMA, Yuji/Ph. D. in Atmos. Sci./ Boundary-Layer Meteorology; Glacio-Meteorology
T B R () - BERBERET  ARKRT ) REEER

SHIMOYAMA, Kou/Ph. D./ Boundary-Layer Meteorology; Eco-Meteorology; Carbon Cycle
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M E - OUTLINE of RESEARCH

PN O T AR RIS . SRR 550 B TOKIE L IR OETIE . BB S L O h b O
EREBILMCT 52 L Thd, BEHNTOKTEDIS L REOKS - BFESKE CELLT, 20
MU D G T B T, — 7. KRS O & 5 2R ERAOKILIE . HIBRG S 27 LD EERB
HEREHETH D . 2D OBBEEE LR E 5725 L, KRR ORI R s 52 5, £
T AR SRR T HISS  SEA T ORI REE L MRS 7\ I HIRA 72 GBI BT 5,
U CIE, Tk 5 7 b ) BIRED KTk & S BRI REE O B BB L O - BRI
Tal—va AL OBk T ORI VD BB A BIRL TV 5,

The Cyosphere Sciene Research Section studies the history and mechanisms of glaciological and
ecological variability in cryosphere, and the cryosphere-biosphere interactions. =~ When the ground is
covered by snow and ice, the radiative and thermal properties of the surface drastically change, which
influences the climate conditions of the area. Large ice masses such as ice sheets and glaciers are an
important dynamic part of the Earth’s climate system, and their disintegration would lead to a global
sea-level rise and may have severe impacts on the atmospheric and oceanic circulation. Permafrost,
periglacial landforms and plant communities in the boreal zone respond sensitively to global/regional
climate changes. A long-term monitoring and dynamic/thermodynamic simulations on all these
terrestrial ice masses and plant communities in the cold regions are conducted as well as paleoclimate
reconstructions by means of ice core analysis and tree dedrochronology.

ZEERRE & R : CURRENT RESEARCH PROGRAMS

KEREREREAAOREEI NV EO_EBEAEREETIL Bz d)llEM, R AR
Salvador Zepeda

Two-step reversible adsorption model for antifreeze glycoproteins : Y. Furukawa, S. Zepeda

FCE H ORI ~ORFWE S X7 E o OWFEIZHT D LNET LV ERE LT, T72bb, fm
~OWET, FTIHOEERE (RE2lERkE) 25K 0, ROEREE L TROEERE (GE2l5)
TEBITT D, REEBRAEDOITEEWE AT DRRITIE, Z NI EF O RMEERT o haAf L
DN o=~V v 7 ZDOREE~E AT D, RFERWFE T, KSR IIEL L, EalaEIC
BATT 2 LR 2722l 5, S BI0, KK ITEGRREEZ R OL B bNL 2 L6, B
WA LT 2 NI EE Nz EY, AHRIICERTE D ETRISND, ZOFT/ICL Y EREERNER G
S, # X7 o ORE R RRE R ~DOWAEITH L WA R Z 5 2 7,

< BEEFE, 2EESE >ATR-FTIR JIEREE, HLHE S s

FREAVINVEZAT 1 [2&B+_ARKEROER L HRIME i )R, SRR
Salvador Zepeda

Formation of dodecagonal ice crystal in AFP type Ill solution and its relation to cooperative phenomenon:
Y. Furukawa, S. Zepeda

RRZ N7 EZ A7 T Ot AUKEE T TR 2 B BRE SE 05 &+ AR O@EO AR
DAERSNDZ 2D THAL L, ALK T 27 7y MaOmMAELIL, E+ARBOLE
D30 ENLDTNICTN TN D, T7bH, ZORFIEE LY 7 &y MEOEFEBRIZIRE —TIER<,
BREBDOWRBOENE T Iy FHTHERESNTWDLZ EEBW®T D, £/, XUV EE S TREI &
B L CERBRZITO & ART IMBENRERDLZEHOLNTRY, ZOBRBIRR L0 TEOX XY
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kR 2 E M

HPNRAETHIETRIZBFEBRR L EZLOND, (RIZEIE, BREERFABHE LR 2 AT & O
WF5e)
< PEERR (. SRS > ALAHZE T PR

X ERDABELEIC & 2BEEIH 2 DNV EOZREBEDRTE  Hix )M, EEE FH3EA,
fELHF5E 2 Salvador Zepeda
Determination of conformation of antifreeze glycoprotein molecules using low angle X-ray scattering at
SPring-8: Y. Furukawa, Y. Uda, S. Zepeda

SPring-8 @ X #/NMAMELE — L ZFIM L, RNEbE X > 7 EOKEEOPE ZIT720, 2 N7 HD
TURAEE RN AT o T T ORER . MW HKF CORENE S X7 E O k&L, expanded & random
coil-like TH 2D Z L NHMER STz, T OFERIL. 2006 F121T - 72 ATR-FTIR EIC & 5 [RIER OO I & & 5L
LU, a-~U v 7 AREDFZ 37 T KK A ERAE KRB TRAICBIZE SND Z LR EnT,

Modelling the dynamics of the vicinity of Dome E Antarctica R. Greve, S. Sugiyama, H. Seddik
A three-dimensional, thermo-mechanically coupled flow model with induced anisotropy has been
developed and applied to the vicinity of Dome Fuji, Antarctica, the site of a recent Japanese deep ice
drilling project. The model implements the full-Stokes equations for the ice dynamics, and the system
is solved with the finite-element method (FEM) using the open source multi-physics package Elmer
(http://www.csc.fi/elmer/). The model is therefore referred to as “Elmer/Ice”. A Continuum-mechanical,
Anisotropic Flow model, based on an anisotropic Flow Enhancement factor (‘CAFFE model”) is used
for taking into account flow-induced anisotropy in ice. The finite-element mesh is set up for a
200 x 200 km window around Dome Fuji, and steady-state simulations for present-day climate
conditions are carried out. The main findings are: (i) the ice flow points away from the dome and
reaches maximum speeds of about 1.4 m a—1 in the 200 x 200 km domain; (ii) the fabric shows a weak
single maximum at the site of the Dome Fuji ice core; (iii) the basal temperature reaches the pressure
melting point at the drill-site; (iv) as a consequence of spatially variable basal melting conditions, and
contrary to intuition, the near-basal age is smaller where the ice is thicker and larger where the ice is
thinner. The latter result is of great relevance for the consideration of a future drill-site in the area.

The influence of the North-East Greenland Ice Stream (NEGIS) on the Greenland Ice Sheet in
changing climates R. Greve, S. Sugiyama, S. Otsu

The North-East Greenland Ice Stream (NEGIS) was discovered as a large fast-flow feature in
north-east Greenland by synthetic aperture radar (SAR) imaginary of the ERS-1 satellite. In this
study, the NEGIS is implemented in the ice-sheet model SICOPOLIS, which simulates the large-scale
dynamics and thermodynamics of an ice sheet three-dimensionally and over time. In the first step, we
simulate the evolution of the ice sheet on a 10-km grid for the period from 127 ka ago until today,
driven by a climatology reconstructed from a combination of present-day observations and GCM
results for the past. We assume that the NEGIS area is characterized by enhanced basal sliding
compared to the “normal”, slowly-flowing areas of the ice sheet, and find best agreement with
observed surface elevations and velocities for a sliding enhancement by the factor three. In the second
step, the role of the NEGIS for the possible decay of the Greenland ice sheet in future warming
climates is investigated. Recent observations of accelerated ice flow in Greenland indicate that surface
melt-water percolating to the base may play a crucial role in provoking a fast reaction of ice-sheet flow
on increased surface temperatures. By employing a simple, plausible parameterization of this process
for the NEGIS area, we simulate the evolution of the ice sheet over the next centuries in response to
standard greenhouse-gas-emission scenarios. We find that the effect of the accelerating NEGIS on the
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stability of the ice sheet as a whole is only small.

Evolution and dynamics of the Martian polar ice caps over climatic cycles R. Greve

Both Martian poles are covered by massive ice caps, comparable in volume and extent to the
terrestrial Greenland ice sheet. While their surface topographies have been mapped very precisely,
the composition (H20 ice + ?), evolution over time, dynamics (glacial flow) and internal temperatures
are largely unknown. Observations suggest that the north polar cap (NPC) is geologically rather
young and dynamically more active, whereas the south polar cap (SPC) is older and almost stagnant.
In this study, the evolution and dynamics of both the NPC and SPC, understood as active components
of Mars' climate system, are simulated with the ice-sheet model SICOPOLIS over the last ten million
years in response to periodic orbital forcing (obliquity, eccentricity and anomaly of vernal equinox).
The climatic input (surface mass balance, surface temperature) is derived from the orbital elements
by two different methods, (i) the simple parameterization MAIC (Mars Atmosphere-Ice Coupler), and
(ii) coupling SICOPOLIS with the Planet Simulator Mars, a general circulation model for the Martian
atmosphere. In addition to the large-scale evolution and dynamics of the ice caps, the formation of
Chasma Boreale and Chasma Australe, huge chasms which cut about 500 km into the NPC and SPC,
respectively, are studied. A likely explanation for their origin is a temporary heat source under the ice,
and different scenarios for the formation and closure of the chasms are tested.
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Physical properties of ice cores and paleoclimate/paleoenvironment reconstructions : T. Hondoh and Y.
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Crystal textures and mechanical properties of ice cores: A. Miyamoto and T. Hondoh
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Distributions and structures of micro-inclusions in ice cores observed by micro-RAMAN and SEM-RAMAN:
Y. lizuka and T. Hondoh
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Salt inclusions in polar ice and climate signals : Y. lizuka, and T. Hondoh
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Impact of glacier-dammed lake formation on glacier changes: S. Sugiyama, S. Tsutaki, D. Nishimura
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Structure of surface snow layer in Antarctic ice sheet: S. Sugiyama
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Observation of special structure of turbulence in the atmospheric boundary-layer: K. Shimoyama and T.
Watanabe
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Study of atmospheric cooling in the terrestrial cryosphere: K. Shimoyama and T. Watanabe
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Long-term monitoring of the atmospheric CO, concentration in Siberia: K. Shimoyama
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Seasonal variation in atmospheric CH,4 in West Siberia: K. Shimoyama
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Non-closure of energy budget associated with eddy covariance flux measurements: T. Watanabe
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Modelling of particle dispartion in turbulent wind field within and above plant canopies: T. Watanabe
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Parameterization of the relationship between water cycle system and plant eco-physiological properties in
boreal forest areas: Y. Kodama, Y. Ishii, N. Ishikawa.

B AR (T30 1T 2 AKTEER 1T X3 D R DAt L. & ORFZERIB M E 2 M2 5 2 &
(Z &0 | SRR AR C ORISR DO BLIR O BIE & 4 10 725 50 £ A — /L TOBREZAENT X 5K
PEBR . KNSR EOEE 2 THIT 52 L2 KREME LT, K =¥ — - C0z 77 v 7 ZADEBIHBLIH,
7T —2 %y oG, €7V 77 EOfENT - IFEFiEZ AV, KIGERIZEET 5 TREONIZE - gt =
To72, 1) BHRO TFEMAZTIR LT HMEER 7T —LDK « CO ZZHOFHBLH, 2) miefEARRE A
DOAHLERE, FRICHRMIC X 2 AR & SR>V Cofighr & JRTRERR - BB O, 3) 22
RV F YRR & AL & OB OENT & T T VBT, 4) TN TIZIRIT D K DT — 2 DI,
BEOU VI ORISR IEOMNT, 5) FRARBIRDK « RFENSITT 2 FEMAEDOEBREOHEE, LIk
DBLF ZOBHTRE R & L AL BRARE O RIEBR B R EIZ OV TR L. BT HRERR A OB LW ER 973
HANMEBNT,
<FIMIMaRY, 2E0E 5% > B B S EUIHER . KSR E, SRR AT 24 1

BYZVEKEENBREEDHR HHER  A)IMEH

Mechanism of ice-file formation on roads: N. Ishikawa
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A study of retrieval algorithms of snow physical parameters and their validation: Y. Kodama
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Impacts of wildfire on the hydrological environment in Interior Alaska: Y. Ishii, Y. Kodama, N. Ishikawa.
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Glacial and periglacial environment of James Ross Island, Antarctic Peninsula region: T. Sone
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Mechanism of cold air flow at the wind-hole of Kasayama, Hagi city: T. Sone
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Leaf-level physiological properties of tree and undergrowth species in boreal forests : A.Sumida, T.Hara,
K.Ono
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Leaf-level physiological properties of tree and undergrowth species in boreal forests: A.Sumida, T.Hara,
K.Ono
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Spatial structure of trees at the foliage-scale and its relevance to the forest dynamics: A.Sumida
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WHIEE TR, HINOTEE PR AMEE (LEAEC
Photo-oxidative stress in the cryosphere and boreal forest regeneration: T. Hara, A. Tanaka, A. Sumida,
K. Ono, R. Tanaka, S. Moharekar (Lokhande), N. Ukaji, M. Toda, M. Yamada
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Effects of growth temperature on the development of leaves and roots in Betula ermanii seedlings grown
by hydroculture : K.Ono
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BASIC CRYOSCIENCE RESEARCH SECTION

#% B : FACULTY MEMBERS

¥ ¥ : PROFESSORS
A #4: - HEE L - RERE, FHpEE
YAMAMOTO, Tetsuo/ D.Sci./Planetary Science, Astrophysics
AN R HEEEL - RERT
KOUCHI, Akira/ D.Sc./Planetary Sciences
Hrp ok PR - AR
TANAKA, Ayumi/ D.sc./Plant Physiology
I - HEEL - AR
FUKUI, Manabu/D.Sc./Microbial Ecology

HEZ . ASSOCIATE PROFESSORS
Hrp S5 - PR L - REYHY
TANAKA, Hidekazu/ Ph.D. /Planetary physics
Bl k- R - A A
MINAGAWA, Jun/Ph. D./Plant Molecular Biology
B ORRM - B (R - EmAERRT
KASAHARA, Yasuhiro/ D.Agr./Microbial Ecology
PEER Ok - L B - B TR, R0 R
WATANABE, Naoki/D.Sc. /Astrophysics,Atomic and Molecular Physics

B % : ASSISTANT PROFESSORS
Hrh 52— - PoREL - fE AP
TANAKA, Ryouichi/ D.Sc./Plant Physiology
NG AR - T (BRE) - BEM AR RE R
KOJIMA, Hisaya/D.Sc./Microbial Ecology
B R - PR - B AR
SHIMADA, Kimio/ D.Sc./Insect Physiology
B T - B - A b
KATAGIRI, Chihiro/D.Sc./Biochemistry
%E ER - B - B R YT
OCHIAI, Masanori/D. Sc./Biochemistry and Molecular Biology
He& & - Et (35 - £y, R0 FoEly
HIDAKA, Hiroshi/D.Sc./Astrochemistry, Atomic and Molecular Physics

HFZEHEE - OUTLINE of RESEARCH
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B DM~ OWEhERE, KRR OME, WEEL, EMHROBR A B =X L RREREICE T 53
AR, RINERBEICH T D AW OISR EMRR KON —BRER O A LR, AN ERIHE A
TERICBE T 2 9E 03T T %,

The basic cryoscience research section studies physical properties of ice at low temperatures and
high vacuum conditions, physical processes in planetary and protoplanetary environment,
physiological and biochemical mechanisms of cold adaptation in plants and insects, microbial ecology,
biochemical and molecular biological interactions between insects and environments.

ZEERRE & R : CURRENT RESEARCH PROGRAMS

AERNBRERFZOHER : X D OKERNBREICELIVEELOERS K VERUAR Hifz
LA A=

New development of extrasolar planetary science: T. Yamamoto
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Theory and Experiment of Crystarization of Amorphous Materials: T. Yamamoto, K.K. Tanaka, C. Kaito
(Ritsumeikan U.), K. Tsukamoto, K. Nagashima (Tohoku U.)
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Dynamical Evolution of Debris Dust Disks: T. Yamamoto, H. Kobayashi, H. Kimura, S. Watanabe
(Nagoya U.)
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Development of a Code for Computation of Radiative Transfer of the Stokes Parameters and Modelling of
Infrared Observations of Regions of Stars and Planetary Systems: T. Yamamoto, H. Kimura, H.
Kobayashi, E. Zubko, M. Tamura (NAO), T. Fukue (Kyoto U.) et al.

A NMZEDEHMEOLERELERIZBIT DA F—27 R « T A—Z O LB % BT 55 H a2 — K
DR EITo T, Z0a— FaBREBREROFIRBIHOET Y o ZIEH L2020 d 5,
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EfEKT Y MLOEER JEREMITTE R ENEIR, MR ERER, Bik FHR

Origin of an interstellar ice grain mantle: N. Miyauchi, N. Watanabe, A. Kouchi

FH TR OIBREORKSFIL, D FEIFETL2EMELZE S K~ M ThHD, Kv v MHIEAT
AR U T2 K o3 D3 BRI BE AT EE L 72 b 0 Tlde < MUK D BER (1 CRRFR 70 F & AKFEFF 3 Ui LT
LIZbDEZEZ LN TELN, KISOAELEDZOFEMIIRMEH ThH o7, RUFRIL. KoTFHEMN
RRAECIR 2 B R 12 35 1 DR FR 43~ D KT A BEIRAITIN b o VBT &0 | fied THROEUS THERT
52w EBRICHID TR LT, £, AR LK FIXFHICBRI SN b D L RRRIZT BV T 7 A
HEEDHIED ol

RILLATILTE R, 287 —VERBRISIZE TS 7 EILT 7 AKOEH R B HmZE. Bk
B, HEEER  JEEREA

Catalytic role of amorphous ice in formation of formaldehyde and methanol: H. Hidaka, A. Kouchi, N.
Watanabe

KEMBE EICBITAHRVLT LT R, AX ) —)VAERIGENT TIVT 7 ZKDIFLEIL L - TRIET S
TEHEEBRMIIR LI, RVATIVTE R, AX ) —VOERKIETH D —i{bkFES T (CO) ~DK
FRFBRASIN b RV OGEZ . # CO R, ZatidtokRim, 78/ 7 7 ZAKKED 3 TR, <
OFER, R 15K ORf, SOSEEE I CO FER < ek R < 7 E/L 7 7 ZKKRHONEIC K E L 72
DT ENGInolz, AL COEERTHATLL S, TELT 7 ZAKKRHEIIZMERKER BT, 10
FEHRNUSIHE Z R Lc, ZHIZIET BNV T 7 ZAKKAORE RIEERPERZICER L TWD Z &0y
Mmool

KEMERACER LIEZKEDFFOL—HF—5% WEHER  JERRELR . BhE REE. iR BNR.
Laser spectroscopy of hydrogen molecules formed on the low temperature surfaces: N. Watanabe, H.
Hidaka, A. Kouchi

KM EER E TKFR A SUSIT &0 AT 2 KF S FidmWIRBI RIERIEIREICH 5 LB b
TEY., TOREBERET 52 LIINFEICKT 2P EE T T 5 LTl TERETH 5, REEIT,
KB FAREEPISNC E VAR LTRE T2 L= =0T 5 Z 2 IS, KFEFRFIRE MR TAER
L—P— 2B SETEE AW LT, PRERZIT o2 2A, MOWIRBIEERRELZRHT 2 Z &ITHK
YLz,

BEBKKREICHETEHM4F4 UFERIE WA PEEBEA

lon-induced surface reactions on amorphous H,O ice at very lowtemperatures: N. Watanabe
FHEMIFET 2KEMBRETEI VB A A VFHREMIGE VI 2 b— T 5720, BIKET TV
7 7 AKEART RNV F—A A ORI E ERETT T2, 10K BEDT B/ T 7 ZKKIHEIZ 300eV
FEEED NotA A A AST L, RAMERIN A~ MV ZRIE L& Z A, NH IRENCERK T2 & Hbihs v
— 7 DB STz, ROSOFEIE 257> Ty, £72, KR~ 100eV FLE DA 4> O ERIE
R TRV Z &g no Tz,

FRNT7TVTA bOBEBREZ2L—2a Y WEHE HHER, #d LA A, mENgEE
HgE . MEgER ARRZE. KFERA MRl (BRERRTH e 5%

Numerical Simulation of Dust Aggregate Collisions: H. Tanaka, T. Yamamoto, K. Wada, H. Kimura, T.
Suyama

s % B R P DML R E T AOBIRIZ W T, AR (X R ) OF A IO I3 ICHE R
BHRTHDL, Y770, XOBEBL DR OFANT 7V 7 A FOFEZRIZOWT, MEEEIC &
feE . ZROBMEFHE AT > T, WEBEROBEF A ST 7V 5o MIEMRINIZL, ZORER
FHEFIBRNTEEZ B OFX A MALHRET O ORI LT, 20X EEL b DX A NT 7 VS
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A MIBEERFOMIE LR Z VIZ KK TTEEX A FDOEE, # 10m/sec DEZEDOFRIZ L AR TE HZ &
R LT,

FRX FERBRICE DMRERRK WEEER HETPHR, EEE S L ENZER RS,
Rebed BR fi (BRI

Planetesimal Formation through Direct Growth of Dust Aggregates: H. Tanaka, K. Wada, H. Kobayashi, T.
Suyama

RMERHHEGRICB T, £OH 1B TH DWMEREKIZ OV TIARHRE R L, MERETER O Z A
MEZESERRETUZOW T OB 25 & EITo70, FAMPREL TWDLF A NT 7 U 7 A FliRimfs
THELNTARBE S A NI, BENE Z VIS WO ESEEGERRREZM L TWD, —HEEGEK
EACix, BERICHT AEFLOTZOFLREICF A IBETFTLTLEI LW MELH L0, REEL X K
(XY R & 22l 8 Wi AR 2 FF O T2 O BRI 3B < L Y T3 D RIS T AHEHLOZh D A ZE TR
TELHZ LWL MNT LT,

FIeRERABRRNICE THXRERREET HeHdR  HhH HFEE GRLREER) . 21T OR
TRIEEHIZER)
Planet Formation and Migration in Protoplanetary Disks: H. Tanaka, S. Ida, T. Tanigawa
EEIFIFIAEERMTBERNICB W TR SN EBZ XN TWAN, ML OE/IHAEMRIZ LV EEN
BHICETLTLE ) Z EBNEREPAILGRICE W TEKRMEIZZR > TN D, ZOBRITONT, FEFEICE]
EfhiE . BEOEDY OFMHRERMNBOBMERRGE LTV, RE L L OENHAFEMIZOVNTO
Wt E DTz, HEMEH OB HFOIEMIEHIIC LV HEE TRHEET 2 D7, ZOIEMEIRN S F
SFERMBERT AR L TED LD B EZ T DO R,

20074 )LbAMEROKEEICET MR ik WA BhE Moz —
Enzymatic studies on chlorophyllide a oxygenase: A. Tanaka, R. Tanaka

2RI U CAEMEENICLE R T XL F—2 M ERIC K> TEV T, Zee 74 v bi3tas
WHEBERBRTHS, 7ua 7 b GkELE T (Chlorophyllide a oxygenase, CAO) @ N K R A A
N2, CAO # o RV EOERBELZ T ABINEH D Z LMW LN/ oTe, ZO7T X BESIX, 7
277 —EBORMESINTHY, EOX U NTHEICHEIETH, FoXVEOEREZMGI Lz, ZORS|
X, BERAENTH VX EOEEEOHIEICED> T b EEZBND,
<P, HEESE > oM, DNA > —27 =4 —

HEREYDOERBRELFHAER Bz HFH
Studies on the evolution of photosynthetic organisms in vitro: A. Tanaka

HAEMOFERDHILZ T L T, SEREMOELDIEE TIEE A FERERDOBEIE T OEEHEEN KX
EEI ST Z LB BN LT, £ 2 C, MIERBREE CHER&EI A - T2 Prochlorococcus D
b Z <57, Synechocystis @ Divinyl reductase iBf{x 1% L, Prochlorococcus O#E{l D FH %
ATz, ZTORR, T/ =Moo 7 3Ty fllsony g u~tzfa Lz, 202 LT,
Prochlorococcus DL D —EENHBL S NI B2 Hivd,
< B, ZEEE >0, DNA v — 27 =% —

ZFEHEHDIERIIHT HHEIG Bk HpA

Acclimation of photosynthesis to freezing temperatures in winter: A. Tanaka

M, LR BZEOEEICKLERTRAF— LD BRIt e L F—2ifET oL, EEEZR L,
RIS DIERDN B D, ZAFONERIT, “RALRFEOEE T FEITHAE SN TS, = rrF—34l
BT DL ol REBRRBRE NCH D, SOOI MM 21T > 7o R, Hhki A 7113, LA
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IR L7 RN =2 OST L E TREE S, Z<OTFAF—ThuT /A FICESH, REIC
FEAANLEWA D R DhroTe, ZHIZE-T, AFONGEFZEEIL TWDH EEZ LD,

AEBREEDORIRELE W IR, MEATER R

Photoacclimation of the photosynthetic complexes: J. Minagawa, K. Takizawa

HBEKAT — MBI, HEFR T BLOLOENRT T TOZEM) Vi k> TRE 5 2 L (E
MEFERL - AH) . BT T T XN EOTTE, T CP29 WA TH H Z L (EmBL 7Pt - 15H)
AN LTz, E72, BEMOKREHOREMER, Wi, 9960BREITVNTHEIR L TW D228 578
L7,

[RIBFCED N ERENEE & T DRIRFEICHEE DR HEFER B, SEIRANE R BFIE B
Wesley Swingley, A E mEiEH#k

Photoacclimation mechanism of an early-branching green alga Ostreococcus tauri: J. Minagawa, K.
Takizawa

HEGHROMY 7 Z 7 b ThHLT TV ) BAA ML A Ay B RAE, 1 AT v TOFYF U b7 4L
AT NERFEOZLIZL T, @WIEHEHEE N ZEB L TWD Z L 2B LT Lie VEmBFRT - I .

2007 4 LKBIZEALHELFORER B mhse—, #dx Mk
Screening for the mutants that have defects in chlorophyll metabolism: R. Tanaka, A. Tanaka

yuan7 4L, BERICBOTHLI AR Z R T RETH D, BEHWO 7 vaa 7 ¢ AT
ERELFHEZRET 7200, BRIEORA 7V —=0 0% To 7, BREOREIZIT, @mERIE7 v~
N7 4 —ICLDBFEMEREEE L, ZNET, E R AFAR 7 0T L, PE= MY
ru7 b T=A TN Ralkl Zan T R ORRRZ ERT 5 EREDORIEICHEII L T
e, BT, FI=AT T =AM an T o VEEET HDERKLRE Lz, (EmBidbt, RBREE)
<FIHMER, #E%E>DNA G AT A A A=V U TIRETY AT A, w0, @sdiRiks e~ v77 7

RIKBIZH T HKPA S VERIEHREDOHEEE By /NESAER, Bk I

Community structure of planktonic methanotrophs in a freshwater lake: H. Kojima, M. Fukui

— R 72 OHEFEY T TIRIRER A A TH D A X U ER S, ZO—EITK T D 2 & bR
BEICE > THE SN D, HIKPTORXZ VAR ITIEEZR T 2O 2+ 25 & & bic, B~
FoU PUOTEOREE LTHHEHETH D ZENRBINTND, KR L > TRESRMEDKRE SRR DM
IZBWNT, A X R AR OREERE 2 Rt L7o, £ ORER. BRELSRAT D 72 2 /KRR CRESEREIE ) B
\ZHIe D Z EBRH LN o7, KIEDFERZE U T 5°CRE TH AIEKE TIE, 4FmtED 2 2 kil
BTk RS LTV D Z & AR ST,

SWFHBERRD/NY T ) 7HEBED BN Bhd /NEARR, B I
Analysis of microbial community structures in alpine lake ecosystems: H. Kojima M. Fukui

[EN D 8 itk - 46 OILHEE 26t R & U, 720 FEMFTFIEIS X DWW E MR OF5 R & A1
DERGEER & ORHEBIRICOW TG L7z, ZEICBIT 2 EXUSEE & pH %, 155 & ORMICHBEZ R
L. ThbOBRERFPHEMHEREICRE R E L 5 A TWD 2 ERBRSNIZ, Rishie s T
U7 ORFEREAHEE Lo R, ILEEIC B T 2AEWBHEN T O @Y 7 U 7 23 Efskof
HemaFIH L, BREKRAORFETZr—DY 7 & LTHREL TND Z ERRBI N,

MDA-PCR ;&I & S IR B B E M IEDRES WAz IR
Effect of phylogenetic diversity using multiple displacement amplification for bacterial community

structure: Y. Kasahara
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PCR O#llBE (i DNA Y=, PCREWE) Z7wiRT 57-912, PCR DR & LT MDA(multiple
displacement amplification) % H\ 72355 OB REEMEIE T ~ DA DM 21T > 7o, 1ERDENTIET
%% PCR ¥ & MDA-PCR i:IZ & 2 BEERE O 2 X > T, MDA-PCR BT REERESEMENT-T/00 F T &
5 Z L, MDA %4 EREEORERLZ B L2 RIS D Z 0300 | 1ERIE X U IEfE R BT
RPHFHFTE L7120, BEREBHITICBWTAHE R FIETH 5, AWFRITRERFEE LR E 2 4
F L OHFEIETH D,

EEERBRRICETOIEMEROERICEAT 4R FANMIZER IR, B NEARR, iR
I

Ecological studies of myxomycetes in terrestrial ecosystems: A. Kamno, H. Kojima, M. Fukui

b b +EIL, EREEOERALGHOOLESEEZILID, EREEO 2R ZXRE T HHEFED
WR &, TEDOREMIGMRIT 21T o7z, TORR, BARDMAS TR T T3, BREEFEOHEE
RIS ELZ2 D Z L SR S Ve, ERGHAEIZ LY . FERIIZFEIITIERES B LW BRI,
%7z, T. Cavalier-Smith Zi% 7 /v —7 (v 7 A7 +— bKF) EOHEFENZEE LT, TFEMEEEE
DR L & T IS D ZARMEDOMEN] ) I2H A F Lic, BRAMECEAINEE, B IO, HIERSIET 2
1Tolz, ZTHIUTKY | REEDOMT A & 7257 — X OMEFITIZITE S 1=,

BRIZE T HKRIEDFEHE B BHAR
Mechanism of diapause induction in insects: K. Shimada

BB ORIR 2 5553 2 08 SOS O IR (AR B 5 LT D &0 D IR 2 BGET 5 72 DI E
{RT-HIE 2 B ffr 238N U7z, ARSI+ DO L D TdHh 5 timeless DFEENINHI S TIRIRMEZ e - 72
N vayYa Aol (B1) (2 timeless BAR 12 fLIAA TSI E I~ 27 7 — &2 EA LIKIRMED[H]
WaRBTD, ARG N 2o T,
<HIFhERR, 2ES > o E=, DNA v —7 22—

AFLY (MR RAFTELO)BEOEE Bhe Ao W

Structure of white colored waxy strands of woolly ash aphid, Prociphilus oriens Mordvilko: C. Katagiri
XLy (MR XAV ZLY) HFBLROEIZH Dk OWE TR KFETH D, ZOMEN
ED XD iR & > TWD I OWT Spring-8 DOHURIEAE HWTHIT L7z, ZORER. RiEEs &
52 EDRHBLMNTR T,

Za—Y -V FERADERY 2 DIKEEIGHEE By AN, Bhd %A IEAL B &H
AT, FINAFSE R RRIEM, BNTRE  BEER T
Cold adaptation of tree weta, Hemideina femorata: C. Katagiri, M. Ochiai, K. Shimada, M. Iwasaki, Y.
Gotoh

Tz AEFR VXY a e X IOERORRTKA T TUOIFEAEETH Y, BT 5, Z OKIEGESH#
WEHRL D=2 —V =T RCRELL Y = X Z{RIBFCHE L, BHARTITI LD TEIHIZKR) LTz,
U Z MR OV RER Y XFEE O @O R KSR A A TV D, KR TREIIR D RALKSE Ok % AT HE
12 LT DBt & AR O BIMRIZIER LTV %,

)RR VIZ K B RIEKRDERADEEZRDAEHA B AT, FEHEER FaX,Fal

T B

Transport of hydrocarbons to cuticular surface by insect lipophorin: Katagiri C., Csikos George Antal
RAIGKFIZRBARR L H > TRRZHIRLEYORANGHELIBE 2L TWD, 7F 7 7ONRANCH D

R TE R S NI IRALK R ITBOKIED 72D 2D FEE 7 F 7 7 &l L THRRICBATTE 2, —

MEF DY KRBV AFERAENTIILH T, 7 F 7 FRATHRRICTETE S NS, UL EORERITALTFHY
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RFEETHLNI RSN, TEIZF 7 ITDOEZZED L D ITHEINTVD NICONTITREZMY S
TRV, £ZT, URKRY Oz b bWV THREBFIMERSE AT 2A, ZhETHNIS A
TVl F 7 THNORFEDBEEDIFIEZRD D Z LN TERINoTz,

FAQY O OFOHRENTHEIEDL SITHEET H50H Bh#e AT, SEitsE e el
1B

Cuticular lipids and odors induce sex-specific behaviors in the male cricket, Gryllus bimaculatus: Katagiri
C., Iwasaki M.

FA A RFEEA AR ERET D, ZHUIA AERITHFAET 2 FIEE %2 4 A H3 il TRt
THLIFICEoT, TORMIFEIZIAADERICHFET D720, A RFAAMMBEEICbRELZ, L
L, FAERRITITA AERITITRWAEEFEE R H Y . ZAUTF A DOREBITEN 2 L7z, ZPLoA A
aAFaFRHES LEFNEZ D, ZOMPFITHFES AL OGN E A APt THRINT D LT L E o7,

EROERFHEHEIEIZE (T2 EWREO D FHE B VA IEN
Molecular mechanism of non-self recognition in insect defense system: M. Ochiai

BERIImEREEC L VIEE T2 7 e 77— A5 — K2 b b, ZOIEMALIZEMD X T = (ke
?“If\7% MD %EI’J/\EJZ%:%I%E T BRI TN E T T T — BRI~ AT 5 5y 1 2

2T 57D, ZOROMEERKNTTHLHEY 7 rT 7 —ERIEA Factor H OE MR _Ob\“C

uﬁf\to ZCODF% 7T LGRS T TF R & 2 O B E A E OB AR L O BRI
T Factor H ORENMKGIENDEZ D, AT — RBBET 52 ERHLNITR T,
< Bk, HES >DNA — 7 o — A A=V U TR AT A KRATOS L —A A ALE &
syt

Ty METEBMEOAIILES 1Y) UEEELE B %A IER]
Calmodulin-binding protein in rat testis: M. Ochiai

WA Sy B OKE TR IZ I Lo T DB EAE CTHDOL I NLEY 2 U UREL EENTVDHR,
N At féﬁ/lx% Va ) VOEBKEIIAIHOEETH D, Ty METESMEOINLEY 2
U U EREAE AR L, —WRESENT 2 T o722 2 A, BEERA ML AISETAHF v n T
&6:k@rwéMtoit FRBRIE M E AWy TIREEOBIZEN O b, 1Y v e VIR
72 ) > 7 % Lfb\é ZENB BN oo, ARFRIIHRAEE L L OIFENIZEE LTTo 72,
< PR AR, HEESE > M - BB

BASIEIZERT 5 Cypripedium BHEYIDELFHAHTIC & HLLEFR Bh# A IER
Genetic analyses of genus Cypripedium found in Japanese islands: M.Ochiai

AASIBIZAEBT LTS YT IXRT AU LARTYED Y UHFEICOWT, BEREAKR DNA FoLr e Ao
{57 (rbecl) & 8% DNA LD VYR Y — 2 RNA #5170 ITS #5y O ILE SIS 21T, £ OFEHI % ik L
oo TORER, v RURT 4 7 AROFFAICI N T rhell MRS LLEIIFEO SFEICHEHCTH Y . ITS A
FIHTIIEFED S AICA M T D T &R ST,
<PHEEAM, HEE>S A A=V TR AT 5 DNA G AT A
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BOREAL ENVIRONMENTAL SCIENCES RESEARCH SECTION

FACULTY MEMBERS

PROFESSORS
TODA, Masanori J./ D. Sc./ Community Ecology; Systematics and Biogeography of Drosophilids
FUKUDA, Masami/D.Sc./Geocryology; Siberian Permafrost and Global Warming

ASSISTANT PROFESSORS
OHDACHI, Satoshi D. /D.Sc./Animal ecology; Mammalogy

KUSHIDA, Keiji/Ph.D./Remote sensing; Radiative transfer in vegetation

OUTLINE of RESEARCH

IGBP-NES

In Arctic and Antarctic regions, climate change tends to occur more distinctively and sensitively
than other regions. In last 5 years, the group has engaged in an intensive field survey in eastern
Siberian Permafrost regions. There widely distributes tundra wetland in Siberia, where considerable
amounts of Methane emit into atmosphere as to cause future global warming. In Siberian Permafrost,
ground ice accumulated in large scale in Last Glacial Periods under recent tends of warming, ground
ice thaw so that stored Methane in ice releases to atmosphere. The group with many graduate
students focuses on the dynamic changes of Siberian Permafrost in specially related to Global Climate
Change with cooperating with IGBP-NES (Northern Eurasian Study).
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Organisms are living on earth, having adapted themselves to various environmental gradients
changing from the tropics to the poles, and under a complex network of various interactions among
them in each local community. Component species in regional biotas vary their abundances,
distribution ranges, ecological properties and/or morphology, responding to temporal and spatial
changes in various environmental factors. These processes have been producing and maintain a
tremendous biodiversity on earth. We aim at revealing patterns and mechanisms for this
biodiversity at various spatio-temporal scales. The current research focuses on (1) evolutionary
processes of the biodiversity creation, (2) various interspecific interactions such as competition and
prey-predator relationship, (3) contemporary, ecological factors and historical, evolutionary factors
affecting the organization of local communities, and (4) effects of climate change on biodiversity and
community structure.

CURRENT RESEARCH PROGRAMS

Studies on the systematics of Drosophilidae: Masanori J. Toda, Yao-guan Hu
Drosophila melanogaster
1 Musca funebris Drosophila
melanogaster

Apsiphortica Phortica Amiota 22

Assessment of higher insect taxa as bioindicators for the effects of logging disturbance on forest
ecosystem: Masanori J. Toda

Habitat use of a rare but wide-ranged shrew species Sorex minutissimus in Eurasia: Satoshi D. Ohdach

Top-down effects of shrews on soil-ecosystem by filed experiments: Satoshi D. Ohdachi
X
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Boreal Forest Disturbance in Siberia and Alaska and its Effect to Global Warming : M. Fukuda

Remote sensing on environmental changes induced by boreal forest fire: K. Kushida

(NPP)
NPP

48
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PAN-OKHOTSK RESEARCH CENTER

FACULTY MEMBERS

PROFESSOR

MITSUDERA, Humio/ D. Sc/ Physical Oceanography and Numerical Modeling of the Ocean
Circulation

ASSOCIATE PROFESSORS

SHIRASAWA, Kunio/D. Sc./Polar Oceanography; Air-Sea-Ice Interaction; Physical and Biological
Processes in Ice-Covered Waters

NISHIOKA, Jun/ Ph.D.(Fisheries Sci.)/Chemical Oceanography, Biogeochemistry
LECTURER

NAKAMURA, Tomohiro/ D.Sc./Physical Oceanography
ASSISTANT PROFESSOR

MATOBA, Sumito/ D.Sc./ Glaciology, Chemistry of snow and ice, Geochemistry

OUTLINE of RESEARCH

HF
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Pan-Okhotsk Research Center was established in April, 2004, attached to the Institute of Low
Temperature Science (ILTS). This center is founded to foster further development of the
environmental research of the East Asia and western North Pacific region, centering the Sea of
Okhotsk, by elucidating roles of the region in global climate, as well as by evaluating impact of the
global change to the region. The center is expected to play an important role in the international
research community of those regions.

The Sea of Okhotsk is surrounded by peculiar climatic zones such as a boreal climate of Siberia
and subarctic climate in the North Pacific; the Pan-Okhotsk region is located at a crossroad of these
climatic zones. Recently, the global warming proceeds rapidly in this area, and its influence emerges
as the decrease in the sea-ice coverage and warming of the intermediate layer in the Sea of Okhotsk.
Thus, the Pan-Okhotsk area is likely to act as a sensor to the global change. In order to capture
these changes and to elucidate their mechanisms, the most important task is to conduct long-term
monitoring and in-situ observations of environmental parameters (e.g. atmosphere, ocean, sea-ice,
vegetation, etc) that control environment and climate in the Pan-Okhotsk area. To monitor these
changes, an observation system including an ocean HF radar, a Doppler radar, a Doppler lidar, was
installed along the Okhotsk Sea of the coast of Hokkaido, which enables us to observe atmospheric
and oceanic fields simultaneously. In addition, monitoring has been also supported by an unmanned
meteorological station in the northern Sakhalin, a tower to observe micro-meteorology in a forest, and
satellite and ship observations.

The center played a central role in the so-called “Amur-Okhotsk Project” that is a collaborative
research between Research Institute for Humanity and Nature and ILTS. As a part of this project
iron concentration was measured inside the Sea of Okhotsk during summer 2007 cruise. It has been
found that high concentration of iron was transported from the northwestern shelf region of the Sea of
Okhotsk to the Oyashio region via intermediate-layer pathways. The intermediate-layer iron was
found to surface along the Kuril Islands due to tidal mixing, which may have significant impacts on
primary production of the Oyashio region. Furthermore, in order to investigate iron-input processes
to the subarctic Pacific by aerosol dust events, ice core samples from Mt. Wrangell of Alaska were
analyzed. Further, monitoring of dust events has been conducted in Sapporo, Toikanbetsu and
Kushiro.

Another important task for the center is to integrate these observations and predict regional
impacts of the global change to the Pan-Okhotsk environment. Aiming this, we are developing a
climate model of the Pan-Okhotsk region. We conducted air-sea coupled simulations and ocean-only
simulations. Intermediate layer circulation in the Sea of Okhotsk was successfully simulated with
this model.

CURRENT RESEARCH PROGRAMS
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Numerical study on thermohaline circulation in the Sea of Okhotsk: H. Mitsudera, T. Nakamura, K.
Uchimoto

Variability of the circulation in the Kuril Basin: H. Mitsudera, K. Uchimoto, N. Ebuchi
1/12

Theoretical Study on the clockwise circulation in the Kuril Basin of the Sea of Okhotsk: H. Mitsudera, T.
Nakamura
10 Sv

Numerical studies on oceanic response to ice drift divergence using high resolution ice-ocean coupled
models: H. Mitsudera

(2007-2008 )

Ice climatology of the Okhotsk and Baltic Seas: Observations and analysis of variability in cryosphere
during the IPY 2007/2008: K. Shirasawa, T. Takatsuka, M. Ishikawa
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CTD

Sea-ice and hydrometeorological investigations on the Okhotsk Sea coast of northern Sakhalin: K.
Shirasawa, T. Takatsuka and M. Ishikawa

Examination of an environmental information acquisition system for the Okhotsk Sea area: K. Shirasawa,
T. Takatsuka, M. Ishikawa

Relationship between seasonal variability of surface iron concentration in the Western subarctic Pacific
and atmospheric dust deposition: J. Nishioka, S. Matoba
2007 2003

Quantitative evaluation of iron transportation and chemical transformation in the pan-Okhotsk area: J.
Nishioka, T. Nakatsuka
2006 2007
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Observation of horizontally iron distribution by continuously automatic operation iron observation system: J.
Nishioka, T. Nakamura
2006

X-CTD

Pan-Okhotsk regional coupled model : T. Nakamura

Simultaneous observation of the water mass structure and the distribution of dissolved iron near the
surface in the Oyashio region in winter: T. Nakamura, J. Nishioka, H. Mitsudera

XCTD

Observation of internal waves and diapycnal mixing in the Aleutian Straits and continetal shelf slope in the
Bering Sea: T. Nakamura, H. Mitsudera

XCTD XCP

Reconstruction of environmental changes in the North Pacific region by means of alpine ice core analyses:
S. Matoba, T. Shiraiwa
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Terrestrial substances deposited on the Sea of Okhotsk: S. Matoba, T. Shiraiwa

2006 4

Behavior of chemical substances in snow cover: S.Matoba

2000
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A full-Stokes finite-element model for the vicinity of Dome Fuji with flow-induced ice
anisotropy and fabric evolution.

Interpretation of detailed density profiles of alpine ice cores as past environmental proxy
signals.
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